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the* following type of assembly: (1) a tube,(2) a multiple tube assembly, or (3) a 
multiple. connected conduits; or conduits with heat conductive fins positioned within 
one of the following type of assembly: (1) a tube, (2) a multiple tube assembly, (3) a 
. multiple connected conduits, on (4) a multi-void block; 

(c) changing the pressure applied tq said heat temperature raising medium from said first 
pressure to a second pressure; 

(d) transferring heat via the latent hekt of fusion from said heat temperature raising 
medium to the second heat carrying medium to form second heat carrying medium 
vapor; whereby thejem perature oj^ the second heat carrying medium is higher than the 
temperature of the first heat c^rryirik medii 

(e) transferring the latent heat of ttte vabor of the feecond heat carrying medium to the a 
heat sink whereby the temperature of the he^i sink is higher than temperature in said 
heat source. 



29. A method for transfenifigheat from a heat source to a heat sink where the 
temperature of the heat sink is higher thap the temperature of the heat source, comprising 
the steps of: 

(a) formation of heat carrying medium vabor by direct or indirect contact method 
between the heat carrying medium andlthe heat source, whereby the temperature of 
the heat exchange is above the melting point of the material of heat source; 

(b) transferring the heat from the heat carrying medium vapor to the heat temperature 
raising medium contained within conduii assembly, whereby the conduit is made 
from one of the following type of assembly: (1) a tube,(2) a multiple tube assembly, 
(3) a multiple connected conduits or (4) a multi-void block; or conduits with heat 
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conductive fins positioned wit! in one of the following type of assembly: (1) a tube, 

(2) a multiple tube assembly, (\) a multiple connected conduits, or (4) a multi-void 
block; 

(c) changing the pressure applied to sa\d heat temperature raising medium from said first 
pressure to a second pressure; 

(d) transferring heat via the latent heat of fusion from said heat temperature raising medium 
to the second heat carrying medium to form second heat carrying medium vapor; 
whereby the temperature of the second heat carrying medium is higher than the 
temperature of the first heat carrying medium; 

(e) transferring the latent heat of the vapor pf the second heat carrying medium to the a heat 
sink whereby the temperatu£©<rfTEe heajsink^is higher than temperature in said heat 
source. 

30. A method for transferring! heat fiiom a /heat source to a heat sink where the 
temperature of the heat sink is higher tha^ the temperature of the heat source, comprising the 
steps of: 

(a) formation of heat carrying medmifi vapor toy direct or indirect contact method 
between the heat carrying medium and thettieat source; 

(b) transferring the heat from the heat carrying medium vapor to the heat temperature 
raising medium contained within conduit assembly, whereby the conduit is made 
from one of the following type of assembly: (1) a tube,(2) a multiple tube assembly, 

(3) a multiple connected conduits or (4) a multi-void block; or conduits with heat 
conductive fins positioned within one of the following type of assembly: (1) a tube, 
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(2) a multiple tube assembly, (3) a multiple connected conduits, or (4) a multi-void 
block; 

(c) changing the pressure applied to s^d heat temperature raising medium from said first 
pressure to a second pressure; 

(d) transferring heat via the latent heat of Yiision from said heat temperature raising 
medium to the second heat G^irying mediunrto form second heat carrying medium 
vapor; whereby the temperature of the second J^eat carrying medium is higher than 
the temperature of the first heat carrying rrfedium; 

(e) transferring the latent heat of vapor^ot tho second heat carrying medium to the a heat 
sink where the temperature of the heat sink is higher than temperature in said heat 
source; whereby the temperature of the hept sink is above the melting point of the 
material of the heat sink. 



31v A process for purification of process substance, comprising the steps of: 

(a) formation of heat carrying medium vapor and solid substance of the process feed by 
direct or indirect contact method between the heat carrying medium and the heat 
source; 

(b) the partially solid process substartce froffi the solidification of the water or the 
chemical feeds is sent to the^ashmg or separation^prdcess for separating the mother 
liquid and the solid substance; wn^eby thp^aid process is either by washing or 
draining method; 

(c) transferring the heat from a heat soikce via a"W>or of the first heat carrying medium 
passing through a valve mean to the conduit, wherektv the conduit is one of the 
following type of assembly; (1) tube, (2) a multiple tube assembly, (3) multiple 
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connected conduit assembly, or (4)multi-void block or conduits with heat conductive 
fins positioned within one of the following type of assembly: (1) tube, (2) a multiple 
tube assembly, (3) multiple connected conduit assembly, or (4)multi-void block; 

(d) ^e heat is further transferred into the heat temperature raising medium inside of the 
conduit, whereby the heat temperature raising medium to undergoing a phase change 
from\solid to liquid; 

(e) changing the pressure applied to said heat temperature raising medium from said first 
pressure \o a second pressure; 

(f) transferrinaheat via a latent heat of fusion from said heat temperature raising medium 
out of the conduit to the second heat carrying medium whereby the second heat 
carrying medium will at least partially vaporize while the heat temperature raising 
medium will at lekst partial solidify; 

(g) the second heat carrying medium vapor will pass through another valve mean to 
transfer the latent heat\pf the vapop^i the second heat carrying medium to the heat 
sink whereby the tempera^ur^f the heat sink is higher than temperature in said heat 
source; 

(h) the washed solid-fi^m ttie washing zon^is brought into direct or indirect contact with 
the second heat carrying me^iHm\thereby simultaneously condensing the second heat 
carrying medium and meltinkthe solid process substance. 

32. A method as claimed in Claim 28, ^8, 30, or 31 wherein the step of transferring 
heat from a heat source via a first heat carrying medium to the heat temperature raising medium 
contained within an assembly, which comprises the fftst heat carrying medium to the heat 
temperature raising medium to undergoes a partial or complete phase change from vapor to 
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liquid or solid, and said heat temperature raising medium undergoes a partial or complete phase 

change from solid to liquid; and 

whereinsaid step of transferring heat via a latent heat of fusion from said heat temperature 
raising medium to a i^eat sink comprises transferring sufficient heat from said heat temperature 
raising medium to said\econd heat carrying medium, such that said second heat carrying 
medium is at least partially Nyaporized and said heat temperature raising medium is at least 
partially solidified. 

33. A method as claimed lk Claim 32, wherein at least partially vaporizing the first 
heat carrying medium by one of the following method (a) an indirect contact heat exchange 
between the heat carrying medium and a heat source, (b) a flash vaporization of the heat carrying 
medium thereby producing a chilled liquid of the heat carrying^flledium, or (c) by using a vapor 
from a last effect of a multi-effect evaporator as trae first hpm carrying medium vapor. 

34. A method as claimed in Claim 3Jvwdierein at least partially vaporizing the first 
heat carrying medium by one of the following mediW (a) an/indirect contact heat exchange 
between the heat carrying medium and a heat sour^, m)^(nash vaporization of the heat carrying 
medium thereby producing a chilled liquid of the heat carrying medium, (c) a simultaneous 
vaporization and freezing operation thereby producing a mass of solid process substance from 
the chemical feeds or (d) by using a vapor from a last effect ol^a multi-effect evaporator as the 
first heat carrying medium vapor. 

35. A method as claimed in Claim 34, wherein a partially solid process substance 
from the solidification of the water or the chemical feeds is sent to wash and brought into a heat 
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g medium, thereby simultaneously melting the 
second heat carrying medium. 



36. A method as claimed iri Claim 28, 29, 30, or 31 wherein the heat temperature 

raising medium is selected from the group consisting of an organic or inorganic chemical, and 

\ * 
mixtures thereof, either in a pure form or in a compound with a melting point range between - 

30°C and 100°C, with the proviso that wlkn the heat temperature raising medium is selected 

from a mixture of compounds, the mixture has a eutectic point range between -30°C and 100°C. 

37. A method as claimed in Claini 28, 29, 30, or 31 wherein the step of transferring 
heat from a heat source via a first heat carrying medium to a heat sink comprises a multiple units 
of heat temperature raisers to elevate temperature of the heat carrying medium by multiple steps. 



38. 



A method as claimec 



or 30, wherein said process is used in air- 



le^w-Ciai^^ 

conditioning distillative freezing, ice making, cable water purification, waste water treatment, 
desalination, distillation operation under lambient temperature or high temperature, organic 
chemical purification and separation, or iri any omer process requiring the use of raising the 
temperature from a lower temperature heat source top high temperature heat sink. 

39. A method as Claimed in Claim 2<± wherein said process is used in air- 
conditioning, cable water purification, waste water treatment, desalination, distillation operation 
under ambient temperature or high temperature, organic chemical purification and separation, or 
in any other process requiring the use of raising the temperature from a lower temperature heat 
source to a high temperature heat sink where the temperature of the heat source is above the 
melting point of the material of the heat source. 
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40. A method as claimed in Claim 29, or 30, wherein for transferring heat from a heat 
source to asheat sink where the temperature of the heat sink is higher than the temperature of the 
heat source, comprising the steps of: 

(a) fonrilation of heat carrying medium vapor by direct or indirect contact method 
between the heat carrying medium and the heat source; 

(b) transferring the heat from a heat source via a vapor of the first heat carrying medium 
passing through a valve mean to the conduit, whereby the conduit is one of the 
following type, of assembly; (1) tube, (2) a multiple tube assembly, (3) multiple 
connected conduit assembly, or (4)multi-void block or conduits with heat conductive 
fins positioned witnm one of the following type of assembly: (1) tube, (2) a multiple 
tube assembly, (3) multiple connected conduit assembly, or (4)multi-void block; 

(c) the heat is further transferred into the hejjMemperature raising medium inside of the 
conduit, whereby threat t&pipercjtdre raising medium to undergoing a phase change 
from solid to liquic 

(e) changing the pressure a|5pfigd to^aid heat temperature raising medium from said first 
pressure to a second pressure; 

(f) transferring heat via a latent heat )rf fusion from said heat temperature raising medium 
out of the conduit to the second heat csarrying medium whereby the second heat 
carrying medium will at least partially vapprize while the heat temperature raising 
medium will at least partial solidify; 

(g) the second heat carrying medium vapor will jJiass through another valve mean to 
transfer the latent heat of the vapor of the second \eat carrying medium to the heat 
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sink wtere the temperature of the heat sink is higher than the temperature of the heat 



41. 




source 



A method as claimed in C 



of screen or mesh for structure support ai 



3 1 or 40, wherein the valve means is the gate made 
d thin filmtteps for one way vapor passages. 



42. A method as claimed in Claim 3fc,nvherein the heat of the second vapor is at least 



partially released to the heat sink, whereby the 



Srial of the heat sink is one of the following: 



(a) air, (b) cool water, (c) salt water, (d) water/evaporation. 

43. A method \^j£\awt( 32, wherein the first heat carrying medium is selected from 
water, organic chemicals, or mols^anic chemicals. 

44. An apparatus of heat temperature raiser consists the following: 

(a) heat temperature raising medium is contained within the conduit; whereby the conduit 
is made from one of the following type oy assembly: (1) a tube,(2) a multiple tube 
assembly, or (3) a multiple conoeeted-^H^uits; or conduits with heat conductive fins 
positioned within one of the follo>£ing/type of\ssembly: (1) a tube, (2) a multiple tube 
assembly, (3) a multiple connected conduits,^ (4) a multi-void block; 

(b) a pressurizing device is connected cpi t^^fie conduit to form the heat temperature 
raiser; 

(c) the pressure inside of the h£at terpperature raiser fluctuates between low pressure and 
high pressure; and 

(d) the heat temperature raising medium absorbs heat at low temperature and release heat 
at high temperature. 
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45. An apparatus for transferring heat from a hpat source to a heat sink where the 
temperature of the heat sink is higher than the temperature of the heat source, comprising the 
steps of: 

(a) formation of heat carrying medium vapor by c lirect or indirect contact method between 
the heat carrying medium and the heat source, whereby the temperature of the heat 
exchange is above the melting point of the ma erial of heat source; 

(b) transferring the heat from the heat carrying me dium vapor to the heat temperature 
raising medium contained within conduit assembly, whereby the conduit is made from 
one of the following type of assembly: (1) a ttibe,(2) a multiple tube assembly, (3) a 



multiple connected conduits or (4) a ] 



-void block; or conduits with heat conductive 



fins positioned within one of the following |ype or^ssembly: (1) a tube, (2) a multiple 
tube assembly, (3) a multiple connected conduits, or 04) a multi-void block; 

(c) changing the pressure applied to said heat jtemper^ture raising medium from said first 
pressure to a second pressure; 

(d) transferring heat via the latent heat of fu^Ton from said heat temperature raising 
medium to the second heat carrying medium to form second heat carrying medium 
vapor; whereby the temperature of the second heat carrying medium is higher than the 
temperature of the first heat carrying medium; 

(e) transferring the latent heat of vapor of the second heat carrying medium to the a heat 
sink where the temperature of the heat sink is higher than the temperature of the heat 



source. 
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tube,(2) a multiple tube assembly, (3) a 



46. An apparatus for transferring heat from a neat source to a heat sink where the 
temperature of the heat sink is higher than the temperature of the heat source, comprising the 
steps of 

(a) formation of heat carrying medium vapor by ^lirect or indirect contact method between 
the heat carrying medium and the heat source 

(b) transferring the heat from the heat carrying medium vapor to the heat temperature 
raising medium contained within conduit as sembly, whereby the conduit is made from 
one of the following type of assembly: (1) a 1 

multiple connected conduits or (4) a multi-yoid block; or conduits with heat conductive 
fins positioned within one of the^fonovpig/type of assembly: (1) a tube, (2) a multiple 
tube assembly, (3) a multiple connected cqfnduits,\r (4) a multi-void block; 

(c) changing the pressure applied to said heat/temperatijre raising medium from said first 
pressure to a second pressure; 

(d) transferring heat via the latent heat of f|i$on fro/6 said heat temperature raising 
medium to the second heat carrying me^uip^o form second heat carrying medium 
vapor; whereby the temperature of the sfecond heat carrying medium is higher than the 
temperature of the first heat carrying mpdium; 

(e) transferring the latent heat of vapor of $ie second heat carrying medium to the a heat 
sink where the temperature of the heat kink is higher than the temperature of the heat 
source; whereby the temperature of th<; heat sink is above the melting point of the 
material of the heat sink 



WDC99 20 1 485- 1 .05232 1 .00 1 2 



U.S. Application Serial No. 09/373,605 




An apparatus for purification of process substance, comprising the steps of: 



(a) formation of heat carrying medium vapor and solid substance of the process feed by 
direct or indirect contact method between the heat carrying medium and the heat 
source;\ 

(b) the partiaNy solid process substance from the solidification of the water or the 
chemical feeds is sent to the washing or separation process for separating the mother 
liquid and the solid substance; whereby the said process is either by washing or 
draining methoch 

(c) transferring the hekt from a heat source via a vapor of the first heat carrying medium 
passing through a vawe mean to the conduit, whereby the conduit is one of the 
following type of assembly; (1) tuj^, (2) a multiple tube assembly, (3) multiple 
connected conduit assemBdy^r (4)multi-void block or conduits with heat conductive 
fins positioned within one of the following typdof assembly: (1) tube, (2) a multiple 
tube assembly, (3) mupplfe^cmnected cpnduit assembly, or (4)multi-void block; 

(d) the heat is further traikferre^intj/the heat temperature raising medium inside of the 
conduit, whereby the heat > t^peAture raising medium to undergoing a phase change 
from solid to liquid; . 



(e) changing the pressure applied to saia heat temperature raising medium from said first 
pressure to a second pressure; \ 

(f) transferring heat via a latent heat of fusion from said heat temperature raising medium 
out of the conduit to the second heat carrying medium whereby the second heat 
carrying medium will at least partially vaporizb while the heat temperature raising 
medium will at least partial solidify; \ 
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(g) the second heat carrying medium vapor will pass through another valve mean to 
transfer the latent heat of the vapor of the second heat carrying medium to the heat sink 
where the temperature of the heat sink is higher than the temperature of the heat 
sourcev 

(h) the washed solid from the washing zone is brought into a direct or indirect contact with 
the second\heat carrying medium, thereby simultaneously condensing the second heat 
carrying medium and melting the solid process substance. 

48. Valve apparatus for the passage of vapor comprising a plurality of gates for one 
way passage of vapor, wherein the said gates further comprise at least one divider made of 
screen or mesh for structural Nsupport and vapor passages with thin film flaps secured to said 
divider. \ 

49. An apparatus as clatoed/in Claim 44, 45, 46, or 47, wherein said apparatus 
includes valves for providing passaed^of the first heat carrying medium between the said heat 
source and said heat temperature raises and pa^ges for the second heat carrying medium 
between said heat temperatoe/aiser and thp^aid heat sink. 

50. An apparatus as claimed in ClaVn 48, wherein said valves consist of plurality of 
gates comprises at least one divider madteof scteen or mesh for structural support and vapor 
passages with thin film flaps secured to said dlViderV 

5 1 . An apparatus as claimed in Claim 49, wherein said valves consist of plurality of 
gates comprises at least one divider made of screen orViesh for structural support and vapor 
passages with thin film flaps secured to said divider. \ 
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